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Abstract : Central Maluku regency has 484.5 million tonnes/year of potential of fishery 
resources with total allowable catch (TAC) of 387.3 million tonnes/year. Gill nets, one of the 
eco-friendly fishing gear classified by Food and Agriculture Organization, are commonly 
applied in Maluku waters for small-pelagic fish capturing, which includes 
yellowstripescad(Selaroidesleptoleptis). The availability yellowstripescad’s stock for ensuring 
the sutainabilityultilization was investigate in this research, which performed by surplus 
production model. The results showed the stock (carrying capacity of the environment) of 
under-exploited with the available stock of 2.130.70 tonnes and the yield of 1769.23 tonnes, 
indicated the possibility of yield-increasing. 
Keywords :  sustainable, stock, yellowstirpescad. 
 
Introduction 
The potential of capture fisheries resources of Indonesia was predicted to reach 6.5 million 
tonnes/year, (Ministry of Marine and Fisheries data of 2013), whereas this sector contributed to national 
economic growth of 6.5% in 2011 and 2012. Data in 2102 from Central Bureau of Statistic data indicated the 
magnitude of economic activity in fisheries sector which reached Rp 255.3 trillion. This figure potentially 
increaseswith an assumption of an increase in fisheries sector. 
Central Maluku regency, covered by 136.12 thousand km
2
 marine with 1.26 million Km coastline from 
147.48 thousand km
2
 area, potentially produces 484.5 thousand tonnes/yearofcaptured fishes with the total 
allowable catch (TAC) amounts to 387.3 thousand tonnes/year. However, only 41.3 thousand tonnes/year was 
utilized, generated by 14,134 fishermen that facilitated by 12,630 units of traditional canoe, 1,166 units of 
small-engine canoe, 324 units of moderate-engine canoe, 14 units of big-engine canoe and 682 units of 
motorboats (Fisheries Agency of Central Maluku, 2013). 
Gill net, an eco-friendly fishing gear classified by FAO, is commonly operated for small-pelagics 
capturing in Maluku waters. This is a rectangle-shaped tool, uniformed-mesh size and consists of with small 
floats, weights, upper- and lower line or upper line only. The drift gill nets, operated by sweeping a few 
dozensof mutually-coupled nets on the sea surface, are very popular for Indonesian fishermen with the main 
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target of pelagicsthat horizontally migrate on the sea surface, such as skipjack tuna, indian mackerel, 
yellowstripescad, balisardinella, and fringescalesardinella
 15
. 
The use of gill nets has impacted to decline the small pelagics fisheries in Indonesia,suchas in Bali. An 
over-exploited of mature and immature fishes has led to reduce the fish stock, especially sardines, and emerged 
overfishing
16. 
Thus, the widely-use of gillnets in Indonesia, especially for small pelagics, is potentially 
suspected as one of over-exploitation causes of small pelagics resources due to the net fishing activities have 
an impact on the decline in abundance, change in age structure, size and species composition, Emmanuel et al 
4
 
and also the most abundant yield of fishing gear, Emmanuel
5
. According to Martasuganda
9
drift gill nets are 
basically same as the other gill nets, only the operation method is the difference. The increase of fishing gears’ 
mesh size should be concurrent with the fishing effort to preserve the species population ,Montcho et al
8. 
One 
of the factors that led to the abundance of the catch is the time of the arrest operation and growth. Growth 
influencespopulation dynamics through its effects on lifetime patterns of biomass production, natural and 
fishingmortality, and reproductive outputKai Lorenzen
7.
Besides, the fishing time is one of the yield-affecting 
factors, assumed as the most abundant yield achieved in the mid-day,
15
. 
The recent global fish stock is tended to be more severe,more than 20 percent have been lost, 40 
percent have been captured, and the rest of 35 percent are over-exploited Eggertet al
3. 
Most of fish species are 
estimated to become extinct and over-fished. This will affect not only the yields lower and earnings reduction, 
but also threatening for marine ecosystems. This might be due to the loss of ability to adapt and recover from 
external disturbance 
14,18.
 
The gill net use-related studies have been conducted to maintain the availability of fisheries stock, 
especially small pelagics, to be sustainable. Setyohadi et al
15. 
investigated the sustainability stock of 
Sardinellalemuruin Bali strait, indicated an over-exploitation from the high abundance in there. 
Yellowstripescad, one of the small pelagics, is chosen as our sample in this study. This is drift gillnet-captured 
and high economic value for Maluku inhabitants. 
Objective 
This study aimed to analyze the availability of yellowstripescadstock to investigate whether over-
exploitated or not. 
Methods 
Time and Location 
This study was conducted in Central Maluku regency, and data collection was performed in January–
March 2015. 
Figure: Map of Central Maluku regency 
Type and Source of Data 
The obtained data is secondary data from several related references and institutions that related to the 
study –i.e. Marine and Fisheries Department of Central Maluku. The secondary data analysis is performed by 
A. Zaky Marasabessy et al /International Journal of ChemTech Research, 2017,10(4): 422-429.  424 
 
 
data collected from another people for the study, and a viable option for researchers who may have limited 
time and resources 
17
. 
Data collection 
The obtained datawerefrom the 2004–2013 annual yellowstripescad yields, which is sourced from the 
five-year report of the yields. 
Data analysis 
The examination of stock availability based on ten years yield and the CPUE data of yellowstripescad 
(2004-2013) from the Marine and Fisheries Department of Central Maluku regency was conducted to indicate 
if the fish is over-fished or not. The estimation of fisheries potential based on biological and economic factors 
was often done by researchers using the Gordon-Schaefer bioeconomic,Deli et al
2
The model of approach used 
to assess the availability of fish stocks by Clark
1
was the surplus production model. This model assumed the 
fish stock as the sum of biomass by the equation: 
  
  
     = fish stock =function of the fish stock change 
MSY was obtained using the following equation: 
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b. Production (H) in MSY level 
      
  
  
  
     
    
  
  
 
 
c. Fish stock in MSY level 
      
 
 
 
Which: 
  = fish stock 
r = fish intrinsic growth rate  
K = carrying capacity 
Results and Discussion 
Yellow stripe Scad Production 
The total production ofyellowstripescadin the past 10 years is shown in the following table: 
Table 1.Yellowstripescad production 
Year Production (tonnes) 
2004 974 
2005 1,331 
2006 1,983 
2007 2,580 
2008 2,927 
2009 1,693 
2010 2,125 
2011 2,250 
2012 1,120 
2013 2,451 
Total                              19,434   
Source: Marine and Fisheries Department of Central Maluku, 2015 
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The table presents the fluctuative production of yellowstripescad. The increasing is experienced from 
2004 to 2008, between 974 to 2,927 tonnes. However, the decrease has been experienced, reached only 1,693 
in 2009 which is slightly different compared by 2005, then it reached 2,125 tonnes in 2010 but lower than 2007 
and 2008. In 2012, the decrease was experienced again, produced only 1,120 tonnes, then increased in 2013 
but not like previous years. According to Peralaetal
13
, marine ecosystem might experience a time shift, which 
resulted in non-stationary of the fish populations dynamics. The Assumption of time-invariant parameters in 
the model of the stock recruitment possibly caused an error of forecasting the fish stock recovery which caused 
the shift in recruitment. 
The growth rate of yellowstripescad in 2002–2008 is presented in the following figure. 
 
 
 
 
 
 
 
 
Figure.Production of yellowstripescad 
Picture above indicates the fluctuation (variation) of yellowstripescadproduction in 2004–2014. The 
increases were experienced in 2004–2008, then decreased in 2009 and increased again in 2010 and 2011. In 
2012, the production was fell down, then increased in 2013. 
The fluctuative yield is suspected as the phenomenom of the climate change problems that affects to 
the marine environment, results in the adversity in fishing ground determination by fishermen, consequently 
affects to the yield. According to Guldberget al
6
the impact of climate change is an anthropogenic-caused thus 
causes the decline in the marine productivity, the change in the fooddynamics, the reduce in the habitat-
forming speciesabundance, the shift in the species distributions, and the presence of various diseases. Although 
the uncertainty in explaining the spatial and temporal changes, climate change is the fundamental problem 
causes damage to marine ecosystems.Matthew et al
10 
stated it has a variation in the assessment based on the 
format, type of stock condition assessment, terminology and threshold used to describe the condition of fish 
stock and the classification of jurisdictionalframework. These complicate the efforts to determine the fish 
stockcondition, potentially create misunderstanding among public on how to interpret the information of the 
fish stock condition, fisheries management and more-general scienceprocess. This is especially true when 
considering the stock division in two or more jurisdictions.Find that the CPUE index can be a good empirical 
approximation for stock size changes in fisherieswith limited information 
12 
. 
Comparison of YellowstripeScadProduction and Effort 
The total production and effort of yellowstripescadin Central Maluku waters is presented in following 
table. 
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Table 2. Total Production and Effort of YellowstripeScad 
 
Year 
Production Fishing effort 
Yellowstripescad (Tonnes) Yellowstripescad (trip) 
2004 974 6,810.34 
2005 1,331 8,027.27 
2006 1,983 14,530.58 
2007 2,580 24,154.56 
2008 2,927 27,280.01 
2009 1,693 22,720.81 
2010 2,125 24,620.19 
2011 2,250 24,974.08 
2012 1,120 16,919.21 
2013 2,451 21,935.10 
Total 19,434          191,972.15 
Source: Marine and Fisheries Department of Central Maluku, 2015 
The table above indicates that the increase in total production 2004–2008 is accompanied by the 
increase in fishing effort of fishermen. Referring to the total catches in one year, the annual average production 
of large pelagicsis 1,943 tonnes. The highest average of annual production is between 2012 and 2013, 
amounted to 1,331 tonnes, while the lowest is between 2008 and 2009, amounted to 347 tonnes.The fishing 
effort also has the fluctuative trend, described in data of 2004–2013. The annual average of fishing effort is 
19,197.22 trips. The increase is experienced in 2006-2007, amounted to 9,623 trips and also increased to get 
the second highest production in 2007, amounted to 2,580 tonnes. Meanwhile, the lowest fishing effort is 
experienced in 2010-2011, amounted to 353.89 trips, while the yield only increased 125 tonnesat the same 
year. 
 
Figure. Comparison of the production and effort of yellowstripescad 
The figure above shows the directly proportional of production and effort of yellowstripescadbetween 
2004 and 2013. This means the increase in fishing effort could alter the yield of yellowstripescad in Central 
Maluku waters. 
Estimation on Biological Parameters on yellowstripescad 
Biological parameters were estimated using a Gordon-Schaefer model. The parameters include: 
intrinsic growth rate (r), carrying capacity of environment (K) and fishing capacity coefficient (q). These 
results would be useful in determining the maximum sustainable yield (MSY). Intrinsic growth rate is the 
maximum rate at which the population will grow under ideal condition (e.g. limited resources, no competition, 
no predation, no environmental stress (http://www.answers.com/2016). 
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The results show the biological parameter for yellowstripe scad, e.g. intrinsic growth r of 3.102815537, 
q of 0.0000593930 and K of 2,280.813 tonnes (Table 3). 
 
Table 3. Biological Parameters for yellowstripe scad 
 
No. Parameter value 
1 r 3.102815537 
2 q 0.000059393 
3 K (ton) 2,280.81 
Source: Processed Data, 2016. 
 
Estimation on Sustainable Yield of Yellowstripe Scad 
 
The variables used for this MSY estimation are only in the form of biological parameters, performed 
by  analysis  on  the  yield  and  fishing  effort.  The results  indicate  that  the production  has  been  above  the 
sustainable limit, although in 2008 the production is still lower than the sustainable yield. The actual yield 
amounted to 1,588.80 tons, while the catch sustainable amounted to 1,765.75 tons. In 2009, the catch is 
sustainable amounted to 1,681.64 tons while sustainable catches amounted to 1,739.26 tons, and in 2012 the 
actual catches amounted to 1,113.26 tonnes, while the estimated MSY amounted to 1,549.68 tonnes. The 
number of overall actual yield have exceeded MSY, where total yield in 2004-2013isisamounted to 17,382.57 
tonnes, greater than MSY of 15,092.39 tonnes. Likewise, the average of annual production is amounted to 
1,738.26 tonnes/year, higher than MSY of 1,502.93 tonnes/year. 
 
To compare between actual production and MSY of yellowstripe scad a graph is presented below. 
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Figure. Comparison of actual production and MSY of yellow stripescad
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Table 4. Comparison of Actual Production and MSY ofyellowstripescad 
 
 
 
 
 
 
 
 
 
Source: Processed Data, 2016 
Analysis of YellowstripeScad Stock 
The analysis on yellowstripescad stock is needed in concern of the fisheries resourcesmanagement, 
especially capture fisheries, theactual fish stock is a major threat for the sustainability, thus a good management 
could be major force for this challenge
11 
.The analysis of fish stock is given in the following table. 
Table 5. Analysis of YellowstripeScad Stock 
Parameter Fish Scad 
X Stock (tonnes) 2,130.70 
H Yield (tonnes) 1,769.23 
E Fishing effort (trips) 26,121 
Source: Proceed data, 2016. 
The table above shows that the yellowstripescad stock is in accordance with the carrying capacity of 
environment, amounted to 2,130.70 tonnes of stock and 1,769. 23 tonnes of yield.Meanwhile, the fishing effort 
is amounted to 26,121 trips. The analysis indicates the lower yield compared to the stock availability in Central 
Malukuwaters, showen by the yield of 1,729.23 tonnes and the available stock of 2,130.70 tonnes. This means 
that in the increase in fishing effort is still allowed in order to increase the yellowstripescad production. 
Conclusion 
The yield of yellowstripescad(Selaroidesleptoleptis) in Central Malukuwaters is still not exceeding the 
over-exploited limit due to the lower actual production compared by stock availability. In other words, the 
carrying capacity of environment still provides abundant stock of yellowstripescad, tend to the increase in 
fishing effort in order to alter the production. 
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